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(57) Abstract: A system and method for reprogramming a device using programming data that is transmitted over a broadcast 
network. In one embodiment, a smart toy works cooperatively with an interactive television system to provide an easy-to-use means 
for reprogramming the toy. The interactive television system has a broadcast station that transmits a carousel of data modules over 
a unidirectional broadcast link to a group of receiving stations. A radio frequency (RF) transceiver in the receiving station and a 
corresponding transceiver in the toy provide a bidirectional communications link communicates over which the data modules are 
transmitted from the receiving station to the toy. The data modules (e.g., data files or application code) are used to reprogram the 
smart toy. Particular ones of the data modules are selected, either manually or by filtering them according to user preferences, and 
the toy is reprogrammed with the selected modules. The user preferences can be explicitly entered or they can be constructed by 
the system according to the use of the toy. The toy can serve as an input device for uploading user preferences or other data to the 
receiving station or broadcast station. The receiving station can transmit signals to the toy, which can then provide notifications or 
cues to a user. 
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TITLE: NETWORKING SMART TOYS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates generally to smart toys and more specifically to a system and method for 

networking smart toys with a data distribution system such as an interactive television broadcast network 

2. Description of the Relevant Art 

With the evolution of computers and electronic devices, more and more uses are being discovered for the 
technology which they embody. This technology is being integrated into an increasing number of products, some 

10 of which might have been considered too mundane to merit technologically innovative features until recently. 

One example of such a product is a smart toy. Smart toys may be thought of as toys that incorporate 
electronic devices in order to give the toys features which make the toy appear to be smart, or which are beyond 
the capabilities of toys that do not incorporate these electronic devices. For example, a number of interactive 
dolls have been introduced. These dolls can perform such activities as speaking, singing songs or playing games. 

15 The dolls may perform these activities in response to physical stimuli (e.g., squeezing the doll's hand) or in 
response to predetermined signals generated by an associated device. 

Many of these smart toys, however, are limited in their activities. Some are preprogrammed to perform 
certain activities and cannot be reprogrammed or upgraded to perform additional activities. Some may be 
upgraded by connecting the toys to servers maintained by their manufacturers (e.g., via electronic bulletin boards 

20 or web sites). These connections to the servers are established using a bi-directional, point-to-point link, such as a 
modem link in a personal computer, so that a toy can request new programming from the server and then receive 
the new programming over the same line. 

These smart toys may be limited in their utility because they cannot be upgraded or because the 
procedures for upgrading or reprogramming the toy are too difficult for some users. A child, for example, may be 

25 unable to understand instructions for upgrading a toy. The child may not even be able to read the instructions. 
Further, even a child who can understand the instructions for upgrading the toy may not understand the 
procedures for using a personal computer to establish a connection to the manufacturer's server. It may also be 
the case that the child does not have permission to do so. Still further, although it may be possible to reprogram 
the toy, it typically is not possible to control the downloaded information and to filter the programming to select 

30 only that programming which is appropriate for a particular user. 

SUMMARY OF THE INVENTION 
One or more of the problems outlined above may be solved by various embodiments of the present 
invention. In one embodiment, a smart toy works cooperatively with an interactive television system to provide 
35 an easy-to-use means for reprogramming the smart toy. The interactive television system includes a broadcast 
station which transmits data over a broadcast link to a receiving station. The broadcast link is typically 
unidirectional, although in some instances it may incorporate a return path (the return path is not always 
connected.) Data modules (e.g., data files or application code) for reprogramming the smart toy are broadcast 
from the broadcast station to the receiving station. A radio frequency (RF) transceiver in the receiving station 
40 communicates the data modules to a corresponding transceiver in the toy. The transceivers provide a means to 
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easily and seamlessly establish a bidirectional link between the receiving station and the toy, through which the 
toy can be reprogrammed. The system may alternatively incorporate a unidirectional link that transmits data from 
the receiving station to the toy without any feedback from the toy. 

The system can be implemented using any type of programmable toy. For example, computerized board 
5 games can be programmed with new questions, role playing games can be programmed with new characters, toy 
cars can be programmed with new sounds and robots can be programmed with new procedures. The system can 
also be implemented using programmable devices other than toys. In one embodiment, the system can be used to 
program a smart remote control which can download information relating to particular television programs. The 
smart remote control could, for example, download a recipe from a cooking show and allow the user to review the 

10 recipe later while actually preparing the dish. In another embodiment, the system could download data (e.g., 
stock quotes) to a personal digital assistant (PDA) when the PDA is within range of the receiving station. 

In one embodiment, the receiving station transmits a notification signal to the smart toy to alert the user 
that he or she should take a particular action. For example, the user may be notified that a particular television 
program is about to begin. The user may also be prompted to bring the smart toy within range to establish a 

1 5 communications link for the purpose of downloading programming to the toy. 

In one embodiment, the receiving station can transmit information to the smart toy for the purpose of 
assisting the user to download new programming. This information may consist of signals which cause that the 
toy to play prerecorded messages, or it may consist of speech data which is converted to audio and played by the 
toy. The toy may be configured to detect this type of speech data and to simply pass the data through to a 

20 speaker, thereby eliminating the need for memory space to store the data prior to playing it back. 

In one embodiment, the smart toy can be selectively programmed, even though the programming is 
downloaded by a unidirectional broadcast channel. The broadcast station can be configured to cyclically transmit 
programming data in a carousel to provide essentially continuous programming capability. The toy can be 
configured to filter the broadcast data downloaded by the receiving station and to accept only that programming 

25 which meets the filtering criteria. The filtering of the downloaded data may be based on user selections, or it may 
be based on user preferences stored in the toy itself. These preferences or profiles may be manually entered by 
the user, or the toy can be configured to build preference data based upon user information, television viewing 
habits, use of current programming or other factors. In other embodiments, the same type of user preference data 
may also be created and/or stored in the receiving station or in the server and then and used to filter data at either 

30 of these points. 

In one embodiment, the smart toy can be used as an input device for the receiving station. The toy may 
use a transceiver to transmit response data, selection data, user data or other information to the receiving station. 
The use of transceivers in the smart toy and the receiving station eliminates the need to manually connect the toy 
to receiving station in order to communicate data to the receiving station. This provides a seamless and intuitive 
35 interface between the smart toy and the receiving station. 

Still other embodiments are described below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects and advantages of the invention will become apparent upon reading the following detailed 
description and upon reference to the accompanying drawings in which: 

Fig. 1 is an illustration of the operation of the smart toy in conjunction with a set-top box. 
5 Fig. 2 is a block diagram illustrating the flow of data between a broadcast station, a receiving station and 

a smart toy in one embodiment of the invention. 

Fig. 3 is a block diagram of the components of a smart toy in one embodiment of the invention. 
Fig. 4 is a block diagram of an interactive television system in one embodiment of the invention. 
Fig. 5 is a block diagram of the components of a broadcast station in one embodiment of the invention. 
10 Fig. 6 is a block diagram of the components of a receiving station in one embodiment of the invention. 

While the invention is susceptible to various modifications and alternative forms, specific embodiments 
thereof are shown by way of example in the drawings and will herein be described in detail. It should be 
understood, however, that the drawings and detailed description thereto are not intended to limit the invention to 
the particular form disclosed, but on the contrary, the intention is to cover all modifications, equivalents and 
1 5 alternatives falling within the spirit and scope of the present invention as defined by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The invention comprises a system and method for programming a smart toy using a broadcast television 
system. Referring to Fig. 1, one embodiment of the invention is illustrated. Smart toy 10 is depicted as a doll. 

20 Smart toy 10 is coupled to a receiver 12 which, in this embodiment, is a set-top box. Receiver 12 accepts a signal 
via cable 13. The signal comprises interactive television programming which is delivered to cable 13 and 
receiver 12 by a broadcast network (not shown). The broadcast network will be described in more detail below. 
Receiver 12 separates the interactive television signal into its various components. These components include 
audio and video data, receiver data and toy data. The audio and video components of the signal may consist of an 

25 ordinary television signal such as an NTSC or other standard-format television signal. The receiver data may 
consist of control information, interactive applications or other data which can be used by receiver 12 to perform 
various functions aside from displaying the audio/video portion of the signal and forwarding programming 
information to the toy. The toy data consists of programming information which is transmitted from receiver 12 
to smart toy 10. It should be noted that, in the various embodiments of the invention, the broadcast signal need 

30 not include audio, video or receiver data and need not comprise an interactive television signal. 

In this embodiment, a programmable device comprising a smart toy 10 is coupled to receiver 12 by an 
RF transceiver system. The RF transmissions between smart toy 10 and receiver 12 are indicated generally by 14. 
The figure depicts RF transmissions 14 originating at receiver 12 and propagating to smart toy 10 as solid lines. 
RF transmissions originating at the smart toy 10 and propagating to the receiver 12 are depicted as dashed lines. 

35 Consequently, data and programming may be communicated back and forth between smart toy 10 and receiver 12 
without the need to manually connect the two using, for example, a cable which has a connection to the receiver 
on one end and a receptacle for accepting the smart toy on the other end. 

Referring to Fig. 2, a block diagram illustrating the flow of data in the system in one embodiment is 
shown. In this figure, it can be seen that information is transmitted from set-top box 22 to smart toy 20 via 
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communications link 24. Although the system can function without the transmission of any information from 
smart toy 20 back to set-top box 22, some embodiments may include a return path in communications link 24 to 
allow a bidirectional exchange of information as shown by the dashed line in the figure. Broadcast station 26 also 
transmits information to receiver 22 via a unidirectional broadcast link 28 in this embodiment. Broadcast link 28 
5 provides an efficient means to distribute information to a large number of receivers. Each receiver and toy can 
filter the broadcast data to achieve selective downloading of particular information, as will be discussed in more 
detail below. In the depicted embodiment, receiver 22 cannot transmit information to broadcast station 26 using 
broadcast link 28. In alternate embodiments, however, a return path 29 may be included in order to provide a 
means for communications from receiver 22 to broadcast station 26. (Because return path 29 is not necessary, it 

10 is depicted in the figure as a dashed line.) 

Referring to Fig. 3, a block diagram illustrating the functional components of the smart toy in one 
embodiment of the invention is shown. The smart toy is designated generally as 80. Smart toy 80 includes a 
control unit 81 and memory 82, each of which is coupled to bus 83. Control unit 81 may include a 
microprocessor, microcontroller, digital signal processor (DSP), or some other type of software instruction 

15 processing device. Control unit 81 is configured to perform one or more applications which are stored in memory 
82. Memory 82 may include memory units which are static (e.g., SRAM), dynamic (e.g., DRAM), volatile or 
non-volatile (e.g., FLASH), as required to support the functions of the toy. Sensor 84, receiver 85 and speaker 86 
are also coupled to bus 83 to provide input and output means. Data can be input via sensor 84 or receiver 85 and 
the used in the execution of applications by control unit 81. Receiver 85 can also used to input application code. 

20 Thus, smart toy 10 can be re-programmed by storing new applications in memory 82 (these new applications can 
then be executed by control unit 81.) It should be noted that the specific configuration of the components of the 
smart toy described herein is illustrative and may be modified in other embodiments. 

Sensor 84 is a physical switch which allows the smart toy to respond to actions taken by the user of the 
toy and thereby interact with the user. Sensor 84 is intended to be construed broadly, and may encompass 

25 position sensors, contact switches, transducers and any other type of device which can produce a signal for which 
a response can be generated. ("Signal" as used here is intended to encompass not only the assertion of electrical 
signals, but also any other indications that a sensor is in a particular state, e.g., an open switch.) Sensor 84 may 
be electrical or, in some instances, it may be a mechanical sensor. In one embodiment in which the smart toy 
comprises a doll, sensor 84 may take the form of a contact switch located in the doll's hand. When the doll's hand 

30 is squeezed, the switch is closed and the toy performs some resulting action (e.g., talking). It is contemplated that 
the smart toy may have more than one sensor. The toy may perform a particular action in response to signals 
from a particular sensor, or the actions of the toy may be based upon a combination of these signals. 

In one embodiment of the invention, receiver 85 is an RF transceiver. That is, receiver &5 can both 
receive and transmit radio frequency signals. Receiver 85 provides a communications link between the smart toy 

35 and an information source such as the receiver of the interactive television system. Receiver 85 is used as an 
input device for data which is received from the receiving station and which is more extensive than the simple 
data input by actuation of sensor 84. For example, receiver 85 can provide a conduit through which application 
code can be downloaded into the smart toy. Additionally, as an output device, receiver 85 may transmit signals 
from the smart toy to the interactive television receiver. This can enable the smart toy to upload user information 
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or initiate the download of new application code. In alternate embodiments, other types of transceivers (e.g., 
infrared) may be used. Such transceivers may, however, have more limited utility as a result of line-of-sight 
requirements. 

Smart toy 80 includes a speaker 86 for providing information to the user. Speaker 86 is coupled to bus 
5 83 and may be driven by an interactive application executed by control unit 81 or by signals which are simply 
passed through the toy from receiver 85 to speaker 86. In the former instance, the interactive application may 
play pre-recorded words or phrases in response to signals generated by sensor 84. The application may even be 
configured to construct simple sentences. In the second case, which may be referred to as streaming audio, 
speech data may be passed through the toy in order to provide instructions or other detailed information to the 

10 user without the need for large amounts of memory. In other words, the audio data is not stored and replayed, but 
is instead received by the toy and conveyed immediately to speaker 86 (or possibly to an amplifier). Any audio 
buffering which may be necessary can be performed by the receiver before the data is transferred to the toy. This 
feature may be useful, for instance, when a child is attempting to download information to a toy and needs verbal 
cues to assist him or her in performing this task. 

15 The smart toy includes a number of additional features which are best described in the context of the 

operation of the overall system. The discussion of these features will therefore be deferred to the portion of the 
disclosure detailing system operation. 

Referring to Fig. 4, an interactive television system in one embodiment of the invention is shown. 
Broadcast station 32 is coupled to one or more data sources 38. Data sources 38 may be any one of a number of 

20 sources which may provide information to broadcast station 32. For example, they may include remote television 
feeds, videotape recorders, mass storage devices or Internet gateways. Data sources 38 may be coupled to 
broadcast station 32 by any appropriate means. A remote television feed, for example, may be coupled to the 
broadcast station by a satellite transmission link, while an Internet gateway is coupled to the broadcast station by 
means of a modem and an ordinary telephone line. 

25 The receiving station is operatively connected to the broadcast station by a broadcast channel. This 

broadcast channel can utilize various transmission media. Although Fig. 3 depicts the broadcast channel as a 
satellite transmission link, it is contemplated that any broadcast medium, including non-satellite, CATV (cable), 
telco (telephone), MMDS (microwave) and terrestrial transmissions, may be used. Likewise, the broadcast may 
use various formats, such as digital, switched packet transmissions, or vertical blanking interval (VBI) 

30 transmissions. The broadcast channel provides a transmission path which is typically unidirectional, from the 
broadcast station to the receiving station. The broadcast station and receiving station are also connected by a 
return path. The return path provides a transmission path which is typically bidirectional, allowing the receiving 
station to transmit data to the broadcast station and vice versa, and often has very limited bandwidth. The return 
path may also be used unidirectionally in some systems. The return path typically consists of a pair of modems, 

35 one in the receiving station and one in the broadcast station, each connected to a standard telephone line. Other 
means for establishing a return path, e.g., using a portion of the bandwidth of the broadcast channel, are also 
contemplated. 

Receiving station 53 includes a set-top box 50 and a television 51. Although the term "set-top box" is 
used herein, it is understood that this term refers to any processing unit for receiving and processing a transmitted 

5 
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signal and conveying the processed signal to a television or other monitor. The set-top box may be in a housing 
which physically sits on top of a television, it may be in some other location external to the television (e.g., on the 
side or back of the television or remotely located from the television), or it may be incorporated into the television 
itself. Set-top box 50 serves to demodulate the signal received from the broadcast station and to separate the 
5 application from the audio/video (television program) portion of the signal. The set-top box executes the 
application and combines the audio and video portions of the television program with video and/or audio 
generated by the application, as required by the application. The modified television program signal is then 
passed on to television 51. Television 51 may be a television or a video monitor employing any suitable 
television format (e.g., NTSC or HDTV), or it may be replaced by other devices, such as a video recorder. 

10 Receiving station 53 may also include a return path 52. Return path 52 may be utilized by an application to 
provide data to the broadcast service provider. The return path is commonly a modem within the set-top box 
connected to a standard telephone line. A corresponding modem at the broadcast station is also connected to the 
telephone line to receive data from the receiving station. 

In some embodiments, the broadcast medium may comprise a videotape or digital video disc (DVD) 

15 recording. Such a recording would contain the same or equivalent programming as is found in the interactive 
television signal (e.g., audio data, video data, receiver data and/or toy data.) In these embodiments, of course, no 
broadcast station is necessary, and the functions of the receiving station may be implemented in the videotape or 
digital video disc player. The receiving station would, in this embodiment, receive the broadcast signal from the 
videotape or digital video disc recording. Such embodiments illustrate that the receiving station may simply be a 

20 programming unit, and that the system need not be implemented in a broadcast (e.g., interactive television) 
network. 

While some of the features of the interactive television system are described in the following paragraphs, 
the interactive television system includes a number of additional features which are best described in the context 
of its operation in conjunction with the smart toy. The discussion of these features will therefore be deferred to 

25 the portion of the disclosure detailing overall system operation. 

Referring to Fig. 5, a block diagram of the broadcast station in one embodiment of invention is shown. 
Data sources 38 may provide such different types of information as television programs, interactive application 
code, Internet web pages, control information or raw data. Typically, television programs are combined with 
other types of information and transmitted over the broadcast channel to the receiving stations. This combined 

30 signal is referred to herein as an interactive television signal. While the embodiments described in this disclosure 
are primarily configured to operate on a signal which includes television programming, "interactive television 
signal" is intended to encompass signals which do not necessarily include television programming. 

Processing unit 37 of the broadcast station receives data from the respective data sources 38. Processing 
unit 37 may simply pass through the information provided by data sources 38, or may combine one or more 

35 portions of the information. Processing unit 37 may also be configured to modify the information or add its own 
control data. The information provided by data sources 38 may be compressed by compression units 42 in order 
to conserve bandwidth. Virtually any other data to be transmitted by the broadcast station can be compressed as 
well. Compression units 42 may use any suitable compression algorithm. Alternatively, some information may 
not be easily or effectively compressed, so some of the information may bypass compression units 42. The 

6 
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information is then conveyed to packetization units 43. (Although not shown in the figure, the system may also 
include scrambling circuitry or other means to control access to the broadcast signal.) Packetization units 43 
format the information into packets for transmission over the broadcast channel. The packets of different data 
sources may then be combined by multiplexer 44, which time-multiplexes the packets before they are transmitted 
5 over the broadcast channel. 

The broadcast station may include a processor, micro-controller, digital signal processor (DSP), or other 
type of processing device for selecting data sources, determining how to process information from the data 
sources, and controlling the other functions of the broadcast station. The processor may be coupled to the other 
components in the system by an internal bus or by other means. The processor will typically also be coupled to a 

10 memory device which stores instructions and data used by the processor. It should also be noted that the 
components of the broadcast station may be configured in different arrangements than described herein (e.g., 
some components may be combined or implemented in software.) The other parts of the system (i.e., receiving 
station and smart toy) may be implemented in varying configurations as well. 

In one embodiment, the broadcast station is configured to transmit certain pieces of data in a cyclic 

15 manner. For the purposes of this description, these pieces of data are referred to as modules. The modules may 
include application code, web pages, or any other kind of data. Because the modules are transmitted cyclically, a 
set of modules which is repetitively transmitted is often referred to as a carousel. The modules of a carousel are 
typically transmitted in combination with television programming. One or more of the modules may be related to 
the content of this television programming. As a result, a user who is watching a television program may receive 

20 applications which are executed during the program to promote user interaction with the program, to provide 
particular signals during the program, or to perform other actions related to the program. In other instances, of 
course, modules may be completely unrelated to the television program (or other information) with which they 
are transmitted to the user. 

Referring to Fig. 6, a block diagram of the set-top box in one embodiment of invention is shown. The 
25 various components of the set-top box are each coupled to system bus 63 and are configured to receive control 
signals from control system 64. It is contemplated that these and the other components of the set-top box may 
also be directly interconnected or consolidated into one or more physical units, as a matter of design choice. It is 
also contemplated that the functions of the set-top box components may be distributed among the components in 
a manner different from that described herein, as a matter of design choice. 
30 As noted above, the audio/video stream is typically compressed prior to transmission by the broadcast 

station using a compression algorithm such as one of the Motion Picture Expert Group (MPEG) compression 
standards. The transmission signal from the broadcast station arrives at receiving station 53. The transmission 
signal is fed to set-top box 50 and input to signal processing unit 60. Signal processing circuit 60 breaks down 
the transmission signal into component parts such as the audio portion of the signal, the video portion of the 
35 signal and interactive applications which may have been injected into the signal at the broadcast station prior to 
transmission. The audio portion of the signal is routed to audio decompression unit 6 1 . Audio decompression 
unit 61 then reconstructs the audio portion of the television program. The video portion of the signal is routed to 
video decompression unit 62, where the video portion of the television program is reconstructed. The outputs of 
audio and video decompression units 61, 62 are connected to interactive audio unit 71 and interactive graphics 
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unit 72, respectively. Interactive graphics unit 72 may overlay interactive graphics generated by interactive 
applications onto the broadcast video and route the combined video to display unit 69. Interactive audio unit 71 
may combine audio generated by interactive applications with the broadcast audio and direct the combined audio 
to display unit 69, which formats the audio and video signals and produces an output signal for a television. 
5 The set-top box also has a transceiver 67 coupled to bus 63. In this embodiment, transceiver 67 consists 

of an RF transceiver which is configured to communicate with the transceiver within the smart toy. The two 
transceivers form a communications link between the set-top box and the toy through which data and 
programming may be exchanged. Transceiver 67 may transmit information to or from control system 64, or it 
may be configured to allow the information to simply pass through the set-top box, effectively establishing a link 

10 between the toy and the broadcast station. For example, speech data may be downloaded from the broadcast 
station, through the set-top box and to the toy. This allows the set-top box to be configured with a memory 
system which is too small to hold all of the data being downloaded (which may consist of one or more very large 
files.) The set-top box may nevertheless be able to buffer some of the speech data to enable continuous 
transmission of the data to the toy. Likewise, the toy may be configured to allow information such as speech data 

15 to be passed through to a speaker without the need to store the data (hence, without the need for the 
corresponding memory space,) 

Control system 64 may include a microprocessor, micro-controller, digital signal processor (DSP), or 
some other type of software instruction processing device. Control system 35 is coupled to read-only memory 
(ROM) 65 and random-access memory (RAM) 66 through system bus 63. When the set-top box is turned on, 

20 control system 64 executes operating system code which is stored in ROM 65. The operating system code of the 
set-top box executes in the same manner as the operating system code of a typical personal computer (PC) and 
enables the set-top box to perform interactive functions through the execution of application code. The set-top 
box also includes modem 68, which provides a return path by which viewer data can be transmitted to the 
broadcast station. 

25 Interactive applications may require that the audio and video portions of the television program be 

combined with interactive graphics and/or audio before they are transmitted to television 51. Control system 34 
may therefore transmit control signals to interactive audio and graphics units 71, 72 in order to combine the audio 
and video of the television program with the interactive audio and video for output to display unit 69 and 
television 51. The function of combining of the audio and video of the interactive application and the television 

30 program may be allocated to the interactive audio and graphics units 71, 72, the display unit 69, the 
decompression units 61, 62, the control system 64, or one or more other components, depending on the design of 
the particular set-top box. Input which may be required by the interactive applications can be provided through 
the smart toy via its communications link to the set-top box. 

The system described above provides an easy-to-use and intuitive interface between a smart toy and a 

35 source of programming information. In one embodiment, programming information is broadcast from a 
broadcast station to a receiving station and is then transmitted from the receiving station to the smart toy. Thus, 
the receiving station functions as a programming unit for the toy. Because the system utilizes RF transceivers to 
transmit the programming information from the receiving station to the smart toy, the user does not have to 
physically connect the toy to the receiving station. If the toy is within the transmitting range of the receiving 
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station, the toy is in communication with the receiving station and can receive programming information. The toy 
can therefore transition seamlessly from normal play to a download mode. This feature is particularly useful 
when the user is a child and may not be able to connect wires or cables between the toy and the receiving station. 
Additionally, because a toy which must be connected by wires to a download device presents a risk of injury to a 
5 child who becomes entangled in the wires, the use of a wireless link for downloads is inherently safer for the 
child. (Although it may be preferable to use a wireless transceiver, it should be noted that some embodiments 
may use a physical, e.g., wire, connection between the toy and the receiving station.) 

The use of a broadcast network (e.g. an interactive television system) to distribute programming 
information for the smart toy eliminates the need to establish a point-to-point connection with a manufacturer in 

10 order to download this information. The user does not need a personal computer to establish the download link 
and does not have to be concerned with disruptions caused by busy telephone lines or heavy Internet traffic. The 
broadcast network also allows transmission equipment and bandwidth to be shared. Further, because 
programming information is broadcast to the user on an existing television network, connecting to the 
programming unit (i.e., the receiving station) is essentially effortless for the end user (i.e., the user of the toy.) 

15 Although connecting to the programming unit may be effortless, some users may require assistance to 

initiate or control downloading of data to the toy. Several features are incorporated to provide this assistance. 
One of these features is a notification function. When the receiving station has data to be downloaded, it may 
transmit a notification signal. If the toy is within range of the receiving station, this signal will cause the toy to 
take a corresponding action to notify the user that the data should be downloaded. The toy may emit a sound (e.g. 

20 a beep) or play a prerecorded message indicating that the toy should be brought within the download range of the 
receiving station. (It should be noted that the notification signal may have a substantially greater range than the 
download signal.) 

This feature may also be used to notify the user that a particular television program is being broadcast. 
In one embodiment, either the receiving station or the toy could be programmed to provide notification of the 

25 program to the user based on predetermined and/or preprogrammed information such as program guides, current 
time, time zones, zip codes or area codes. The receiving station and/or toy can be configured to download data to 
the toy while the user watches the television program. As noted above, programming or data can be downloaded 
to the receiving station or toy to assist the user in controlling the download. This assistance may take the form of 
audio cues (e.g., streaming through the toy) or visual cues (e.g., text or graphics overlaid on the television 

30 program). 

In one embodiment, programming information is transmitted over the broadcast network in a cyclical 
manner. This can eliminate the need for a return path from the receiving station to the broadcast station. Because 
all of the available programming information is transmitted periodically, there is no need for the receiving station 
or the toy to send requests for particular programming information to the broadcast station (i.e. programming 
35 source.) In other words, at particular intervals, each application module or other piece of data will be broadcast 
again, whether it is requested/needed or not. The information needed by a particular toy is selected locally by 
accepting only particular pieces of information and discarding the rest. The elimination of requests for particular 
modules eliminates the need for a return path through which the receiving stations can communicate with the 

9 



WO 00/76216 



PCT/US00/15294 



broadcast station. Further, the elimination of the need to monitor such requests and provide responses thereto 
may substantially reduce the load on the broadcast station and thereby improve performance. 

A potentially large number of program, data or other modules can be repetitively broadcast by the 
broadcast station. These modules may contain data designed for many uses. The data may be intended for use in 
5 interactive television applications or for use in devices other than smart toys. If such data is being broadcast, it is 
necessary to provide a means for selectively downloading or selectively storing particular ones of these modules 
which are intended to be downloaded to the smart toy. Even if all of the modules are designed for downloading 
to the smart toy, some of the modules may be more useful or more appropriate for particular users. For example, 
interactive speech data which is designed for a four-year old may be more sophisticated than speech data designed 

10 for a two-year old. It is therefore useful to provide a means for selectively downloading or receiving particular 
ones of the modules that are designed for the smart toy. 

One way to selectively download modules is to construct user preferences or profiles based on explicitly 
entered user information and/or historical use information. An example of explicitly entered user information 
would be a child's age. As indicated above, modules which are appropriate for a four-year old may not be 

15 appropriate for a two-year old. Thus, although the user may not explicitly select particular modules to be 
downloaded, the modules may be filtered to effectuate a download of only age-appropriate data. An example of 
historical use data is the number of times a child has played particular games or used particular features of the 
smart toy. If a child has shown interest in certain games, the broadcast modules may be filtered to download only 
similar games. The toy may also be configured to select the least used programs for deletion to make room for 

20 new programming. Depending upon the memory and other resource requirements of such filtering, this may be 
implemented either in the toy itself or in the receiving station. User data or profile information may be uploaded 
to the broadcast station if the system incorporates a return path. 

Another way to selectively download modules is to use the smart toy as an input device for conveying 
user selections to the receiving station. In this case, the receiving station may be configured to prompt the user 

25 for a response if a particular module is desired. In one embodiment, the smart toy is a doll, and the user may be 
asked to squeeze the doll's hand if a particular game is desired. As an input device, the smart toy can also allow 
the user to interact with applications executing on the set-top box, or with television programs or web pages 
displayed on the television. For example, in one embodiment, the system may act as an internet gateway. If the 
receiving station has a bidirectional link to the broadcast station (i.e., if there is a return path), the toy may be used 

30 as an input device for applications executing at the broadcast station. 

The features described above may be illustrated in the following examples. 

In one embodiment, the smart toy is a doll used by a child. The doll is programmed to remind the child 
to watch a specific television program. The doll stores program information, possibly including a program guide 
and time zone information, and has an internal clock which allows it to provide the reminder at the appropriate 
35 time. At the appropriate time, a notification signal is transmitted to the doll, which in turn signals the child to turn 
on the television program. The doll's reminder to the child may include instructions as to which program to 
watch or how to tune in the proper channel. 

In one embodiment, the receiving station may transmit a notification signal to the doll to indicate that the 
receiving station is ready to download data to the doll. The doll can then signal the child to take the doll within 
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communication range of the receiving station. The doll may also be configured to transmit a signal to the 
receiving station in response to the notification signal indicating that the doll is ready to download data. The 
receiving station may then automatically initiate the download in response to the signal from the doll. 

In one embodiment, the receiving station may transmit data unidirectionally to the toy. That is, the toy is 
5 not configured in this embodiment to transmit data to the receiving station. When the receiving station is tuned to 
a channel or a particular show that provides the download data, it transmits the download data regardless of 
whether the toy is within range or not. If the toy is within range of the receiving station, it downloads the data. 

In one embodiment, a user brings the toy within programming range of the receiving station and selects 
the appropriate broadcast channel. A control application is downloaded to the receiving station at the same time 

10 as the data that may be downloaded to the toy. The control application is launched in the receiving station. The 
control application provides cues to the user for controlling the download. The cues may be text, graphics, audio 
or video and may provide instructions to the user. The user can select particular data to be downloaded based on 
the cues. The control application would then filter the data broadcast by the broadcast station, allowing only a 
portion of the data to be downloaded to the toy. 

1 5 In one embodiment, the two-way transmits a signal to the receiving station to notify the receiving station 

that the toy is within range. When the receiving station receives this signal, the receiving station tunes itself to a 
predetermined channel or web site from which it can retrieve the download data for the toy. The receiving station 
then downloads this data to the toy. In another embodiment, the receiving station may have already retrieved the 
data so that it may initiate a download of the data to the toy upon receipt of the notification signal from the toy. 

20 In another embodiment, the toy may transmit a signal to the receiving station to indicate the location from which 
the receiving station should retrieve the data. The toy may also transmit to the receiving station a piece of 
software which allows the receiving station to communicate with the toy, the user or the server that provides the 
download data. In any of these embodiments, the transmissions of data and/or signals may take place 
immediately, or they may be delayed, in order to accommodate unavailable transmission paths (e.g. the receiving 

25 station may be tuned to a different channel, or the return path may be unavailable at the time of the download.) 

In one embodiment, a child brings the toy within programming range of the receiving station to establish 
the communications link between the toy and the receiving station. The receiving station transmits streaming 
speech data to the toy. The streaming speech data is received by the toy and conveyed to a speaker, where it is 
converted to audible speech. Thus, the speech data does not have to be stored in the toy. The audible speech may 

30 provide instructions to the child for completing a download to the toy. 

In one embodiment, a broadcast station broadcasts a carousel of modules to a plurality of receiving 
stations. Each receiving station is in communication with a corresponding smart toy. Each of the smart toys 
contains a profile for the user of that particular toy. Each toy filters the modules broadcast by the broadcast 
station and downloads only those modules which match the corresponding user profile. Each of the toys may 

35 therefore be programmed differently, even though they are programmed using the same broadcast data. 

In one embodiment, the toy tracks the most recent activities of the toy and/or the user and builds a 
profile based on these activities. The profile is then stored locally (i.e., in the toy.) When data is downloaded to 
the toy, the data modules which best match the profile are stored in the toy. For example, if the toy is a doll and 
the child repeatedly asks the doll what time it is, this will be indicated by the profile and the doll will download 
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activities which relate to time. If the child always wants the doll to sing songs, the doll will download songs 
instead of games. In another embodiment, the toy builds a profile based on information about the user, such as 
the user's age or where the user lives. In another embodiment, the toy builds a profile based on information such 
as the "age" of the doll (i.e. how long child has owned the doll). 
5 In one embodiment, the toy may serve as an input device to the receiving station or the broadcast station. 

If the toy is used as an input device to the broadcast station, a return path is required between the receiving 
station and the broadcast station. The receiving station may provide a cue to the user requesting input (e.g., a doll 
saying " if you want me to learn new songs, press my hand"). Download data is then selected locally (i.e., at the 
toy) according to the user's response. For example, if the child presses the doll's hand, new songs are 
10 downloaded. In another embodiment, the toy may be used as an input device for interaction with television 
programs or web sites. 

In one embodiment, the toy can be used to upload information to the receiving station or broadcast 

station. For example, information about the toy can be uploaded to the receiving station and the receiving station 

may use this information to generate an animation of the toy which is displayed on the television. This animation 
15 may reflect a number of the toy's characteristics, such as its "age" or its favorite activities. User information such 

as profile data may also be uploaded to the receiving station or the broadcast station for filtering downloads or 

customizing program content which is displayed on the television. 

While the present invention has been described with reference to particular embodiments, it will be 

understood that the embodiments are illustrative and that the invention scope is not limited to these embodiments. 
20 Many variations, modifications, additions and improvements to the embodiments described are possible. These 

variations, modifications, additions and improvements may fall within the scope of the invention as detailed 

within the following claims. 
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WHAT IS CLAIMED IS: 

1 . A system comprising: 

a receiving station configured to receive a broadcast signal containing program data; and 
a programmable toy configured to be coupled to said receiving station and to receive said program data 
5 from said receiving station; 

wherein one of said receiving station and said programmable device is configured to select a portion of 

said program data; and 
wherein said programmable device is configured to store said portion of said program data. 

10 2. The system of claim 1 wherein said one of said receiving station and said programmable device is 
configured to select said portion of said program data according to a set of stored user preferences and to discard 
the remainder of said program data. 

3. The system of claim 2 said one of said receiving station and said programmable device is configured to 
1 5 construct said set of stored user preferences. 

4. The system of claim 1 wherein said receiving station is configured to transmit a notification signal to 
said programmable device to indicate that said receiving station is ready to transmit said program data to said 
programmable device, and wherein said programmable device is configured to emit a user-sensible signal to 

20 indicate that said programmable device should be brought into communication with said receiving station. 

5. The system of claim 1 further comprising a broadcast station configured to transmit said broadcast 
signal, wherein said broadcast station is configured to cyclically transmit a carousel of modules containing said 
program data. 

25 

6. The system of claim 5 wherein said one of said receiving station and said programmable device is 
configured to select said portion of said program data without transmitting an indication of said portion of said 
program data to said broadcast station. 

30 7. The system of claim 5 wherein said broadcast station comprises a television broadcast station. 

8. The system of claim 1 wherein each of said receiving station and said programmable device includes a 
transceiver for bidirectional communication between said receiving station and said programmable device, and 
wherein said programmable device is configured as an input device to said receiving station. 

35 

9. The system of claim 8 wherein said transceivers comprise wireless transceivers. 
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10. The system of claim 1 wherein said receiving station is configured to transmit instructional cues to said 
programmable device and wherein said programmable device is configured to provide said instructional cues to a 
user. 

1 1 . The system of claim 1 0 wherein said instructional cues comprise streaming speech data, wherein said 
programmable device comprises a speaker, and wherein said programmable device is configured to transmit said 
streaming speech data to said speaker upon receipt of said streaming speech data from said receiving station. 

12. A method comprising: 

broadcasting data to a plurality of receiving stations; 
receiving said data modules at one of said receiving stations; 
selecting a portion of said data; 

transmitting said selected portion of said data to a programmable device; and 
programming said programmable device according to said selected portion of said data. 

13. The method of claim 12 further comprising a user locally selecting said selected portion of said data. 

14. The method of claim 13 wherein said selecting comprises said user manually selecting said selected 
portion of said data using said programmable device as an input device. 

15. The method of claim 12 further comprising filtering said data according to a set of user preferences to 
select said selected portion of said data. 

16. The method of claim 15 further comprising building said set of user preferences. 

17 the method of claim 12 wherein transmitting said selected portion of said data to said programmable 
device is performed using a wireless communications link between said receiving station and said programmable 
device. 

18. The method of claim 17 wherein said wireless communications link comprises a bidirectional link. 

19. The method of claim 12 wherein broadcasting said data comprises cyclically transmitting a carousel of 
data modules. 

20. The method of claim 19 wherein said broadcasting said carousel of data modules comprises transmitting 
said data modules via the broadcast channel of an interactive television network. 
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21. The method of claim 18 further comprising automatically initiating transmission of said selected portion 
of said data from said receiving station to said programmable device when said programmable device is within 
range to establish said wireless communications link to said receiving station. 

22. The method of claim 12 further comprising transmitting one or more cues to said programmable device. 

23. A programmable toy comprising: 

a memory configured to store program data; 

a control unit configured to perform one or more actions based on said program data stored in said 

memory; and 
a receiver configured to receive said program data; 

wherein said toy is configured to select a portion of said program data and store said portion of said 
program data in said memory and to discard the remainder of said program data. 
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